Cognitive Load Theory focuses on several assessment techniques to assess overall cognitive load, including its three-subclasses, and its relationship to learning. Methods include psychophysical and secondary task techniques, along with task performance and self-report. The current study looks to review two popular self-report measures (NASA Task Load indeX, and a short subjective instrument) and identify not only if they are consistent with one another, but also to discover whether both are equally sensitive across changes in levels of cognitive load subclasses. The two subclasses looked at in this study are intrinsic load, which is related to element interactivity, and extraneous load, which is influenced by the instructional design itself.
Introduction
Recent improvements in multimedia technologies have made the inclusion and distribution of audio narration overlays, as well as complex visual representations of information in online instructional materials affordable and widespread. Unfortunately for designers of distance education, this considerable amount of design space can lead to the creation of ineffective instructional material. A major reason that leads to this ineffectiveness is that the use of multimedia materials in distance education does not lead to a deep understanding of the material to be learned.
Cognitive load can be defined as a multidimensional construct representing the load that performing a particular task imposes on the learner's cognitive system (Paas & van Merriënboer, 1994) . As such, the amount of cognitive load, measured at a given time, is a way of assessing the level of information being manipulated in working memory.
Effectively understanding the level of cognitive load or stress on working memory can be accomplished to assess overall task performance or in the case of distance education, learning.
Cognitive Load Theory (CLT) defines three subclasses of cognitive load that additively contribute to the accumulated cognitive load, or that load which is the total amount of load experienced during a learning task. These three interact and fluctuate throughout the task, and at any instance will have a differing impact on the limited ability to manage overall load. The amount that any one type of load fluctuates would allow for the other two to rise or lower in their contributions to overall load, as more mental resources may be allocated to handle management of such loads. The three types of load identified by CLT include intrinsic load, germane load, and extraneous load (Paas, Tuovinen, Tabbers, & Van Gervin, 2003) .
Intrinsic load is that effort which results from the individual and is largely defined by the individual's past experience. Germane load is that load created in construction of schemas and mental models. Extraneous load is that cognitive load which is not necessary for learning, and is under the control of the designer. Factors determining extraneous load include presentation format and use of graphics or animations (Paas et al., 2003) .
In an effort to understand the amount of mental workload imparted on learners, researchers have developed and tested methods for assessing cognitive load across a variety of tasks and situations. Theory predicts what factors will contribute to each part of the load, but measures of load by and large only measure the composite of all three of these parts either directly, usually using self report, or indirectly using methods such as dual task techniques or measures of learning outcomes. Intrinsic, extraneous, and germane load, which are sometimes difficult to distinguish post hoc, are taken as a whole by the overall measurement.
The current research uses two rating scale assessment techniques, a short subjective instrument (SSI), which is a single question of the perception of overall mental load (Paas et al., 2003) , and the NASA-Task Load indeX (TLX), to assess levels of cognitive load across a variety of load situations where intrinsic and extraneous load are manipulated (see Appendix 1). Where the SSI provides only a measure of overall load, the multi-dimensional NASA-TLX measures workload based on a combination of measures (Moroney, Biers, Eggemeier, & Mitchell, 1992) . If the NASA-TLX, with its robust measurement technique, is shown to be more sensitive to variations in load across multiple combinations of extraneous load and intrinsic load, then more research should be devoted to identifying ways to parse levels of the three types of cognitive load outlined in CLT with a single measure so that designers of multimedia instructional materials can more readily identify how to make improvements in design.
We hypothesize that the mental subscale of the TLX rating correlates highly with the SSI across all conditions (A-C) and learning modules (1-3) because of the similar nature of the assessment questions (Hypothesis 1). However, because of the multidimensional nature of the NASA-TLX, we expect a lower correlation between the TLX Weighted Work Load (WWL) and the SSI across conditions and learning modules, where the WWL is a combination of all TLX subscales and their associated weights identified by participants by using a pair wise comparison (Hypothesis 2). This decreased correlation is expected because subscales of the TLX that contribute to the WWL are expected to vary across conditions of extraneous and intrinsic load, thus resulting in the WWL being more sensitive across situations (Hypothesis 3).
Method

Independent Variables
Two independent variables were controlled for in the current study: level of extraneous load and level of intrinsic load. 
Procedure
Prior to entering the experiment, participants were assigned to one of the three Design Conditions outlined above. Order of the cognitive load instruments was random, with some learners filling out the Short Subjective Instrument followed by the NASA-TLX, and vice versa for the remaining participants.
Upon entering the lab, students were greeted and asked to fill out an informed consent form. The experimenter then asked the students to take the Module 1 pre-test.
Following this, students participated in Module 1 (low task difficulty).
At the completion of this module, students answered post-test questions.
Immediately following, participants filled out both the Short Subjective Instrument and the NASA-TLX. Students were then offered a short (three minute) break to stretch or get a drink before repeating this process for Modules 2 and 3 (medium and high task difficulty, respectively). After completion of the last dependent measure for Module 3 NASA-TLX mental demands subscale by Design Condition showed a similar but nonsignificant trend (p = .088).
Discussion
Results from this study indicate that the NASA-Task Load indeX, a weighted and multi-dimensional rating scale, differs in measurement of the demands faced by learners in a PC-based, multimedia-learning environment, from the more traditional, singlequestions short subjective instrument. This difference is likely due to the shifts that occur on TLX subscales across varying levels of extraneous load, as manipulated in this study by presentation format. While results from this study indicate that elements in the NASA-TLX that contribute to the Weighted Work Load measure may be useful in differentiating between varying combinations of cognitive load types, future research should be conducted with a greater number of participants. In addition, such research should also take a deeper look into the relationship between NASA-TLX subscale ratings and multimedia design formats.
